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(54) Abstract Title 

Hammer drill with clutch mechanism 

(57) An electric hammer drill has two gear trains for operating the device in two different modes and has a 
changeover device, for switching between the modes, comprising a clutch 34. The clutch comprises a first 
gear 16 axially slidable and rotatable about a countershaft 28 and driven by a drive shaft 13 of an electric 
motor, A second gear 37 is rotatably and axially fixed to countershaft 28 and has external teeth 37 which can 
mesh with internal annular teeth 36 on the first gear. The first gear Is axially movable into engagement with 
the second gear by means of an operating slide 38 that is moved by camming action via a rotatable 
changeover knob 41 whose axis is parallel to that of the counter shaft. 
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Electric tool machine 

Background art 

The invention relates to an electric tool machine for rotary and/or 
impact tools, in particular a hammer drill or impact drilling machine, of die type 
defined in the preamble of claim 1. 

In a known electric tool machine in the form of a hammer drill (DE 
43 02 083 Al), of the two clutch parts, disposed on the countershaft, of the clutch 
in the changeover device for switching between "hammering" and "combined 
drilling and hammering" modes, die one clutch part is seated in a freely rotating 
and axially non-displaceable manner and die other clutch part is seated in a non- 
rotatable but axially displaceable manner on die countershaft The first clutch part 
meshes with a ring gear in a pinion of a coupling shaft driven by the output shaft 
of die electric motor and die second clutch part is displaceable on die coupling 
shaft by means of a manually operable changeover switch supported on the 
housing so that, in the one displacement position, the clutch parts engage non- 
rotatably one into die odier and so the engaged clutch connects die first clutch part 
driven via its ring gear in a non-rotatable manner to die countershaft and, in die 
odier displacemem position, die clutdi parts are disengaged from one anodier and 
so die disengaged clutch enables free rotation of the driven first clutch part on die 
countershaft. For displacement of die second clutch part, die latter has a 
peripheral groove, into which an eccentric pin projecting axially from die 
changeover switch engages. When die changeover switch is rotated, die eccentric 
pin travels tiu-ough a semicircular arc and displaces the second clutch part axially 
by a distance corresponding to the diameter of die semicircular arc. The non- 
rotatable engagement of die two clutch parts one into die otiier is effected by 
means of rolling bodies, which lie in radial durough-bores of the second clutch 
part, are held by means of an enclosing spring washer and may be inserted into 



detent recesses disposed in the first clutch part. When the clutch is engaged, the 
hammer drill operates in combined drilling and hammering mode, and the rolling 
bodies with spring washer perform the additional function of an overload 
protection device which, in the event of seizing of the hammering tool, interrupts 
the rotary coimection to die electric motor. 

Advantages of die invention 

The electric tool machine according to die invention having die 
characterizing features of claim 1 has die advantage of a constructionally very 
simple design and extremely easy assembly of die mode changeover device. The 
operating slide of die changeover device, which slide is longitudinally displaceable 
by means of a rotatable changeover knob, moves upon operation parallel to die 
shaft carrying die clutch so tiiat, upon displacement of die one clutch part on the 
shaft for engagement and disengagement of the clutch, no deflection of the 
direction of force occurs and low displacement forces are sufficient for 
engagement and disengagement of die clutch. The changeover device according 
to die invention therefore operates smoodily and is extremely user-friendly. The 
changeover is "synchronized", i.e. it is possible to change over not only when die 
electric tool machine is stationary but also when die electric tool machine is in 
operation. 

Advantageous developments and improvements of die electric tool 
machine indicated in claim 1 are possible by virtue of die measures oudined in die 
further claims. 

According to a preferred embodiment of the invention, the 
displaceable clutch part is fomed by a driving wheel, which is constantiy meshed 
widi die output shaft of die electric motor and seated in a freely rotating and 
axially displaceable manner on die shaft. By means of an internal gearing of die 
driving wheel which cooperates with a corresponding external gearing on die 
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shaft, the clutch, the other clutch part of which is formed by the shaft, is 
engageable by displacing the driving wheel. This has the advantage that the 
driving wheel which is needed for introducing the power flux from the output 
shaft of the electric motor into the gear train, in the gear train simultaneously 
forms the operable clutch part, thereby reducing Ae number of structural parts. 

According to an advantageous embodiment of the invention, the 
changeover knob of the changeover device, which changeover knob is rotatable 
about an axis parallel to the countershaft, has at its underside a ramp-like control 
cam extending in direction of rotation, and the operating slide rests with a control 
lug under spring action against the control cam and engages witfi an operating foric 
over the driving wheel displaceable on the shaft. 

In an advantageous manner, according to a ftuther embodiment of 
the invention, the operating slide is manufactured as a sheet-metal punching, and 
both the control lug and also an operating fork of the operating slide which 
engages over the two end faces of the driving wheel are bent out from the sheet- 
metal blank. Said construction of the changeover element, which is very 
inexpensive from a production engineering viewpoint, helps to achieve a fiirther 
reduction in costs. 

Drawings 

The invention is described in detail below with reference to an 
embodiment which is illustrated in the drawings. The drawings show: 

Fig. 1 a partially cut-open side view of a hammer drill. 



Fig. 2 in a cutout manner a longitudinal secticm of the hammer drill of Fig. 

1 in die region of its mode changeover device. 




4 

Fig. 3 a side view of an operating slide in the changeover device of Fig. 2, 

Fig. 4 a sheet-metal blank of the operating slide of Fig. 3, 

Fig. 5 in a cutout manner a plan view of the machine housing of the 
hammer drill in Ae direction of airow V in Fig. 2 with die cover 
removed. 

Description of the embodiments 

The hanamer drill, which is illustrated in Fig. 1 in side view and in 
Fig. 2 in a cutout manner in longitudinal section as an embodiment of a general 
hand-guided electric tool machine, comprises a housing 10 with handle 1 1 and a 
tool holder 12 for receiving a rotary and/or impact tool, which toolholder projects 
from tiie end of the housing 10 remote from the handle 1 1 . Driving of die tool is 
effected by means of an electric motor (not shown here), which is accommodated 
in the housing 10 and die output shaft 13 (Fig. 2) of which via a first gear train sets 
the toolholder 12 in rotation and via a second gear train generates a hammering 
impact motion in an axial direction at the tool held in a non-rotatable but, to a 
limited extent, axially displaceable maimer in the toolholder 12. The output shaft 
13 for said purpose carries at its shaft end an output pinion 14 which introduces 
the rotation of the output shaft 13 via a first driving gear wheel 15 into the first 
gear train and via a second driving gear wheel 16 into the second gear train, in 
which the rotation of the driving gear wheel 16 is converted into a hammering 
impact motion of the tool. 

In particular, die first gear train comprises a bevel gear 17, which 
with the driving wheel 15 is seated in a non-rotatable manner on a shaft stub 18 
supported in the housing 10 and meshes witii a bevel gearing 19 at the front end 
of a driver sleeve 20 supported at right angles to die output shaft 13 in the housing 
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10. The driver sleeve 20 is non-rotatably connected directly or via an overload 
clutch to a spindle sleeve 21, on the front end of which the toolholder 12 is held 
in a non-rotatable manner. The rotation of the output shaft 13 is transmitted via 
die driving gear wheel 15, the bevel gear 17 and the bevel gearing 19 to die driver 
sleeve 20, which drives the spindle sleeve 21 so that the tool accommodated non- 
rotatably in the toolholder 12 rotates. 

The second gear train is formed by an impact mechanism 22 
comprising a piston 23, which lies in an axially displaceable manner in the spindle 
sleeve 21, and an eccentric drive or crank mechanism 24 which sets the piston 23 
in axial motion, the piston 23 at the end of its axial forward motion hitting a striker 
(not shown in detail), which is supported displaceably in the spindle sleeve 21 and 
displaces a header 25 with the latter's piston-remote end face onto an end face of 
a tool shank, the impact-like hitting of the striker against the header 25 being 
transmitted as a kind of hammering motion to the tool. The crank mechanism 24 
comprises a crank arm 26 and a connecting rod 27, which is coupled to the crank 
arm 26 and hinge-connected to the piston 23. The crank aim 26 is seated non- 
rotatably on a countershaft 28, which is supported in the housing 10 and on which 
is also seated the driving gear wheel 16 of the second gear train which meshes 
with the output pinion 14 of the output shaft 13. The hinge axes of the connecting 
rod 27 on the piston 23 and on the crank ann 26 are aligned parallel to one another 
and parallel to the longitudinal axis 28 1 of die countershaft 28, The joint between 
crank ann 26 and connecting rod 27 is realized by a bore 29 in the connecting rod 
27, into which bore a pivot pin 30 disposed eccentrically relative to the 
longitudinal axis 281 on the crank arm 26 projects. The piston-side joint of the 
connecting rod 27 is realized by a transverse bore 3 1 in the piston 23 and by a 
transverse pin 32, which is inserted through the connecting rod 27 and projects 
with its two protruding ends into the transverse bore 3 1. The connecting rod 27 
in said case dips with its piston-side end into a diametral transverse groove 54 



6 

inlroduced from tfie end face of the piston 23 and extending at right angles to the 
transverse bore 31. 

In the second gear train designed as an impact mechanism 22 a mode 
changeover device 33 is provided, by means of which the hammer drill may be 
changed over from "combined drilling and hammering" mode with both a rotating 
and also an impact action of the tool to "drilling" mode with an exclusively 
rotating tool and vice versa. To said end, the changeover device 33 comprises a 
clutch 34 and a manually operable changeover element 35 for engaging and 
disengaging the clutch 34. The two clutch parts of the clutch 34 are formed, on 
the one hand, by the driving gear wheel 16, which is seated on the countershaft 28 
and to said end is seated in a freely rotating and axially displaceable manner on 
Ae countershaft 28 and provided with an intemal gearing 36, and by an external 
gearing 37 provided on an annular portion of the countershaft 28. By displacing 
the driving gear wheel 16 in the direction of the longitudinal axis 281, said driving 
gear wheel may be inserted by its intemal gearing 36 into the external gearing 37 
of the countershaft 28 so that the driving gear wheel 16 is connected non-rotatably 
to the countershaft 28 and the output shaft 13 via output pinion 14 and driving 
gear wheel 16 sets the crank arm 26 of the crank mechanism 24 in rotation, said 
crank arm in turn driving die connecting rod 27 into a reciprocating swivelling 
motion which the connecting rod 27 converts into an axial motion of the piston 23 
guided displaceably in the spindle sleeve 21. When the driving gear wheel 16 is 
displaced on the countershaft 28 to such an extent that internal gearing 36 and 
external gearing 37 disengage, the driving gear wheel 16 then rotates freely on the 
countershaft 28 and the crank mechanism 24 is stopped. The impact mechanism 
22 is therefore disconnected. 

For displacing the driving gear wheel 16, the changeover element 35 
has an operating slide 38, which engages with an operating fork 39 over the 
opposite-lying end faces of the driving gear wheel 16 witii a slight play which 
allows rotation of the driving gear wheel 16 in the operating foik 39. The 
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operating slide 38 is held displaceably parallel to the longitudinal axis 281 of the 
countershaft 28 in the housing 10 and carries, for its axial displacement, at its 
fork-remote end a control lug 40 cooperating with a changeover knob 41, which 
is rotatable about an axis of rotation 411. As is evident from Fig. 2, the die-cast 
housing 10 is open at the top and closed off by means of a cover 42 preferably 
made of plastic material. The, in cross section, substantially T-shaped changeover 
knob 41 is accommodated in a stepped recess 43 disposed in die cover 42, the 
cylindrical middle part 411 of said knob being accommodated rotatably in the 
smaller-diameter recess portion 43 1 of the recess 43. The axis of rotation 41 1 of 
the changeover knob 41 is aligned parallel to the longitudinal axis 281 of die 
countershaft 28. Formed on the underside of die middle part 411 of die 
changeover knob 41 is a ramp-like control cam 44, which extends in direction of 
rotation of the changeover knob 41 and against which die control lug 40 of the 
operating slide 38 rests under spring action. In die position of die mode 
changeover device 33 shown in Fig. 2, die clutch 34 is engaged and die hammer 
drill is operating in combined "drilling and hammering" mode. To disconnect die 
impact mechanism 22, the changeover knob 41 has to be rotated through 180". 
During said process, die control lug 40 of die operating slide 38 runs up onto die 
control cam 44 and die operating slide 38 is displaced counter to die spring force 
in a downward direction in Fig. 2, die driving gear wheel 16 on die countershaft 
28 being displaced by die operating fork 39 in a downward direction in Fig. 2. 
The internal gearing 36 of die driving gear wheel 16 is dierefore wididrawn from 
die external gearing 37 of die countershaft 28 and held by die operating slide 38 
in said disengaged position. As is illustrated in Fig. 3, die control lug 40 carries 
at its free end an embossed cavity 45 and die control cam 44 is provided with two 
axially downward projecting detent cams (not shown here). In each of die two end 
rotaiy positions of die changeover knob 41, one of said two cams latches into die 
cavity 45. 
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The operating slide 38 with operating fork 39 and control lug 40 is 
manufactured as a sheet-metal punching, the sheet-metal blank of which is shown 
in Fig. 4. After the sheet-metal blank has been punched out, the fork tines 391 and 
392 and the control lug 40 are bent through 90* from die flat sheet-metal blank 
along the fold lines shown by dashed lines in Fig. 4, thereby producing the 
operating slide 38 shown in profile in Fig. 3. For applying die spring force at die 
operating slide 38, die latter additionally comprises two transversely projecting 
slide aims 46, 47 which are used, on the one hand, as an abutment for compression 
springs 48, 49 (Fig. 5) disposed in die housing 10 and, on the odier hand, to guide 
the operating slide 38 in die housing 10. 

In Fig. 5 die empty die<ast housing 10 is shown in a cutout manner 
widi die plastic cover 42 removed. The two compression springs 48, 49 are 
accommodated and prestressed in guide chambers 50, 51 formed in die housing 
10. Provided in each guide chamber 51 at die sides directed towards one anodier 
is a guide slot 52 or 53, which extends over die displacement padi of die two slide 
aims 46, 47 of die operating slide 38. The slide arms 46, 47 engage dirough said 
guide slots 52, 53, and die prestressed compression springs 48, 49 via die slide 
arms 46, 47 apply die control lug 40 against die ramp-like control cam 44 at die 
underside of the changeover knob 41. 
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CLAIMS 

1. Electric tool machine for rotary and/or impact tools, in particular a 
hammer drill or impact drilling machine, having a toolholder (12) for receiving a 
tool, having at least one gear train driven by an output shaft (13) of an electric 
motor for operating the tool in at least two different modes and having a 
changeover device (33) for switching between the modes ^^ch comprises a clutch 
(34), which is disposed in the at least one gear train and has at least two clutch 
parts disposed on a shaft (28), and a manually operable changeover element (35) 
for engagement and disengagement of the clutch (34) by axially displacing one of 
the clutch parts on the shaft (28), characterized in that the changeover element (35) 
comprises a rotatable changeover knob (41), the axis of rotation (41 1) of which 
lies substantially parallel to a longitudinal axis (281) of the shaft (28) and which 
may be used to operate an operating slide (38), which is longitudinally 
displaceable substantially parallel to the axis of rotation (411) of the changeover 
knob (41) and engages in operating direction positively behind the displaceable 
clutch part (16), 

2. Electric tool machine according to claim 1, characterized in that the 
displaceable clutch part is a driving wheel (16) which is situated in constant 
engagement with the output shaft (13) and seated in a freely rotating and axially 
displaceable manner on the shaft (28). 

3. Electric tool machine according to claim 2, characterized in that iht 
driving wheel (16) on its inner annular surface carries an internal gearing (36), 
which may be brought into engagement with a coiresponding external gearing (37) 
on the other clutch part, which is preferably firmly connected to the shaft (28). 
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4. Electric tool machine according to one of claims 1 - 3, characterized 
in that the shaft takes the form of a countershaft (28). 

5. Electric tool machine according to claim 4, characterized in that the 
longitudinal axis (281) of the countershaft (28) lies substantially at right angles to 
an axis of the toolholder (12). 

6. Electric tool machine according to one of claims 1 - 5, characterized 
in that the changeover knob (41) has at its underside a ramp-like control cam (44) 
extending in its direction of rotation and that the operating slide (38) has a control 
lug (40) which is supported under spring action against the control cam (44). 

7. Electric tool machine according to claim 6, characterized in that the 
operating slide (38) has two slide arms (46, 47) projecting transversely in 
diametral directions and having, supported against dieir underside remote from the 
control lug (40), compression springs (48, 49) received in each case by a 
stationary abutment. 

8. Electric tool machine according to claim 7, characterized in that the 
compression springs (48, 49) are situated each in one of two guide chambers (50, 
51) formed in the machine housing (10) and that the guide chambers (50, 5 1) at 
sides directed towards one another have longitudinal slots (52, 53), which extend 
over die displacement path of Ae slide amis (46, 47) and in each of which the end 
of one of the slide arms (46, 47) is guided. 

9. Electric tool machine according to one of claims 6-8, characterized 
in that the operating slide (38) at its end remote from the control lug (40) carries 
an operating fork (39) having fork tines (391, 392). which project at right angles 
and engage with play over both end faces of the driving wheel (16). 
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1 0. Electric tool machine according to claim 9, characterized in that tiie 
operating slide (38) is manu£Eu;tured as a sheet-metal punching and the control lug 
(40) and the operating fork (39) are bent out from the sheet-metal blank. 

11. Electric tool machine according to one of claims 1 - 10, 
characterized in that the clutch (34) is disposed in an impact mechanism (22), 
which foms one of two gear trains and generates an axial hammering motion upon 
a tool, which is accommodated in a non-rotatable and to an axially limited extent 
longitudinally displaceable manner in the toolholder (12), while the tool is being 
rotated via the second gear train. 



12. Electric tool madiine accwding to claim 1 1, characterized in diat the 
impact mechanism (22) comprises a piston (23), which is supported in an axially 
displaceable manner in a sleeve (21) and of which the axially accelerated driving 
motion is transmitted via a header (25) to the tool clamped in the toolholder (12), 
and that an eccentric drive or craok mechanism (24) is disposed between the piston 
(23) and the countershaft (28). 

13. Electric tool machine according to claim 12, characterized in that a 
radially projecting crank arm (26) is non-rotatably connected to the countershaft 
(28) and that a connecting rod (27) is coupled to die piston (23) and to the crank 
arm (26) by hinge axes which are parallel to die countershaft (28). 

14. Electric tool machine according to claim 12 or 13, characterized in 
that die sleeve (2 1) receiving die piston (23) in an axially displaceable manner is 
drivable by the output shaft (13) via a bevel gearing ( 17 - 19) and at its end carries 
the toolholder (12) in a non-rotatable manner. 
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15. An electric machine tool substantially as herein described wiA 

reference to the accompanying drawings. 
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